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ABSTRACT: Supercapacitors have emerged as promising energy storage devices due to their high power density and rapid 

charge-discharge capabilities. In this work, we report the facile and scalable synthesis of cobalt molybdate (CoMoO4) 

nanostructures using the Successive Ionic Layer Adsorption and Reaction (SILAR) method, an eco-friendly and cost-effective 

deposition technique. The structural, morphological, and electrochemical properties of as-deposited CoMoO4 on Ni-foam and 

its annealed counterpart (CM300, treated at 300°C for 4 hours) were systematically investigated. X-ray diffraction (XRD) 

confirmed the crystalline phase of CoMoO4, while scanning electron microscopy (SEM) revealed a nanostructured 

morphology that enhances active surface area for electrochemical reactions. Electrochemical evaluations, including cyclic 

voltammetry (CV) and galvanostatic charge-discharge (GCD) measurements in a 2 M KOH electrolyte, demonstrated 

outstanding supercapacitive performance. The CM300 electrode exhibited a remarkable specific capacitance of 1126 F g⁻¹ at 

5 mA cm⁻², along with a high energy density of 56.34 Wh kg⁻¹ and a power density of 340.9 W kg⁻¹. The enhanced performance 

is attributed to the improved crystallinity and porous nanostructure of the annealed CoMoO4, facilitating efficient ion diffusion 

and charge transfer. Additionally, the binder-free electrode fabrication on Ni-foam enhances mechanical stability and practical 

applicability for supercapacitor devices. This study highlights the potential of SILAR-synthesized CoMoO4 as a high-

performance electrode material for next-generation supercapacitors, offering a sustainable and scalable approach for energy 

storage applications. 
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1. INTRODUCTION 

Supercapacitors are emerging as highly efficient and versatile 

energy storage systems. They are positioned as a promising 

alternative to lithium-ion batteries due to their superior 

power density and rapid charge-discharge capabilities [1]. 

With their remarkable ability to deliver high power compared 

to batteries, supercapacitors play a pivotal role in meeting the 

growing energy demands of compact consumer electronics, 

electric vehicles, laptops, small electronic wearable gadgets, 

and devices requiring swift energy delivery [2]. 

Supercapacitors are categorized into two distinct types based 

on their charge storage mechanism. The first type is electrical 

double-layer capacitors (EDLCs), which store charge at the 

interface. The second type, pseudocapacitor, relies on 

faradaic reactions occurring at the electrode/electrolyte 

interface for charge storage. While pseudocapacitors exhibit 

higher energy storage capacity than EDLCs, they face 

challenges such as limited cyclic stability. Since the charge 
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storage performance of pseudocapacitors is mainly 

influenced by the redox processes at the electrode/electrolyte 

interface, their efficiency can be significantly enhanced by 

utilizing nanostructured redox-active materials [3-5]. 

Carbon-based materials, such as carbon nanotubes (CNTs), 

graphene, and their derivatives, serve as electrode materials 

in electric double-layer capacitors (EDLCs). In contrast, 

electrodes based on transition metal oxides and hydroxides 

are predominantly used in pseudocapacitors [6-7].  

Among the different types of supercapacitors, 

pseudocapacitive have garnered significant attention due to 

their excellent energy and power density compared with 

EDLCs. This has led researchers to focus on developing 

pseudocapacitive materials to achieve higher energy storage 

capability [8]. Also, recent studies on pseudocapacitive 

materials, such as polymer-based materials like 

polyacetylene, polyaniline, polyfluorene, etc, have gained 

more interest in energy storage applications. These materials 

exhibit exceptional flexibility and strong adhesion properties, 

making them a promising candidate in supercapacitor 

applications [9-10]. Moreover, the transition metal sulfides 

and phosphides have also been widely studied due to their 

excellent thermal stability and electrical conductivity. 

However, synthesizing metal sulfides and phosphides 

involves a toxic procedure, prompting researchers to seek a 

non-toxic, simple, and cheaper choice for energy storage 

systems [11-12]. In this regard, transition metal oxides 

(TMOs) have emerged as a prominent class of materials due 

to their affordability, abundance, and environmentally 

friendly characteristics. In the last decades, different TMOs, 

such as NiO, MoO3, CuO, MnO2, RuO2, Co3O4, and TiO2, 

with diverse morphologies and structures, have been 

extensively studied [13]. Most studies have expanded 

research on TMOs to include binary, ternary, and 

multicomponent oxides, exhibiting enhanced electronic 

structures and excellent chemical, physical, and 

electrochemical properties [14-15]. Incorporating multiple 

metal components in TMOs has demonstrated a significant 

advantage in electrochemical performance and electrical 

conductivity compared to single metal oxides [16]. As a 

result, extensive research efforts have been directed towards 

metal molybdates (e.g., CoMoO₄, NiMoO₄, and MnMoO₄) to 

improve electrode performance in supercapacitor 

applications due to their abundance, low cost and the reliable 

redox transformations [17-18]. In this scenario, metal 

molybdates have been intensively attracted as a prominent 

agent among other TMOs due to their different 

multidisciplinary applications, such as electrochemical 

sensors, photoluminescence, photocatalysis, and energy 

storage [13]. 

Recently, Zhuoxum Yin, et al. synthesized NiMoO4 

nanotubes using a hydrothermal method and obtained a 

specific capacitance of 864 F g-1 at the current density of 1 A 

g-1 [19]. In another report, Veerasubramani et al. prepared 

CoMoO4 and showed the capacitance of 133 F g-1 at 1 mA 

cm-2 [20]. Gao et al. synthesized a micro flower-like 

morphology of ZnMoO4 and obtained the maximum 

capacitance value of 704 F g-1 at 1 A g-1 [21]. Also, Cai et al. 

synthesized nanospheres of NiMoO4 and obtained an 

excellent specific capacitance of 974 F g-1 at 1 A g-1 [22]. In 

other ways, Ge et al. prepared a CoMoO4/Co1-xS binary 

composite via a two-step hydrothermal method for 

supercapacitor application, which exhibited a maximum 

specific capacitance of 2250 F g-1 at a current density of 1 A 

g-1 [23]. Zhang et al. prepared NiMoO4@CoMoO4 

hierarchical nanospheres anchored on nickel foam using the 

hydrothermal method and reported a high specific 

capacitance of 1601.6 F g-1 at a current density of 2 A g-1 [24]. 

Zhuoxun et al. developed a hierarchical nanosheet-based 

CoMoO4@NiMoO4 nanotubes using a hydrothermal 

approach. They achieved a specific capacitance of 1079 F g-

1 at a current density of 5 A g-1 with 98.4% capacitance 

retention after 1000 cycles [25]. 

This report presents the successive ionic layer 

adsorption and reaction (SILAR) method for depositing both 

as-prepared and annealed CoMoO4 on Ni-foam substrates for 

supercapacitor applications. The structural, morphological, 

and electrochemical properties of the as-prepared and 

annealed CoMoO4 on Ni-foam were systematically 

investigated using X-ray Diffraction (XRD) and Scanning 

Electron Microscopy (SEM). The electrochemical 

performance of the CoMoO4 on Ni-foam was studied using 

cyclic voltammetry (CV) and galvanostatic charge-discharge 

(GCD) measurements in a 2 M KOH electrolyte. These 

results depict that the SILAR deposited CoMoO4 on Ni-foam 

(CM300) shows excellent specific capacitance of 1126 F g-1 

at a current density of 5 mA cm-2, along with a power density 

of 340.9 w kg-1 and an energy density of 56.34 W h kg-1. 

These findings highlight the potential of SILAR-deposited 

CoMoO4 on Ni-foam as a high-performance electrode 

material for next-generation supercapacitors. 

 

 

 

2. EXPERIMENTAL DETAILS 

 

2.1. Materials and Reagents 

 

All analytical grade (AR) chemicals were used without 

further purification, and all solutions were prepared using 

double-distilled water (DDW). Cobalt (III) chloride 

hexahydrate (CoCl2.6H2O, 98%), sodium molybdate 

(Na2MoO4.2H2O, 98%) were purchased from Loba Chemie 

Pvt Ltd. and Potassium hydroxide (KOH, 98%) was utilized 

as the electrolyte for electrochemical tests. 

 

 

2.2.  Synthesis of CoMoO4 on Ni-foam 

 

In the present work, nickel foam (Ni foam) was used as a 

substrate for depositing CoMoO4 samples through successive 

ionic layer adsorption and reaction (SILAR). The Ni foam 

substrate was initially cleaned with DDW. The process 

consists of ultrasonic cleaning in ethanol for 15 minutes to 

remove organic/chemical impurities, which is further 

followed by immersion in 0.5 M HCl for 10 minutes to 
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eliminate the surface oxides. Then, the foam is rinsed 

thoroughly with the DDW to remove the residual acid. 

Finally, it was dried in air at room temperature. A cobalt 

chloride (CoCl2.6H2O) and sodium molybdate (Na2MoO4) 

were used as a cationic and anionic precursor solution for the 

SILAR process, respectively. To prepare the cationic 

precursor solution, 0.3 M cobalt chloride (CoCl2.6H2O) was 

dissolved in 50 mL of distilled water. In contrast, for the 

anionic precursor solution, 0.1 M sodium molybdate 

(Na2MoO4) was dissolved in 50 mL of distilled water. Each 

precursor solution was then magnetically stirred for 30 

minutes to form a homogeneous solution. Depositing the 

CoMoO4 thin films on Ni foam by SILAR method consists 

of four steps in a cycle; in the first step, the Ni substrate was 

initially immersed into the cobalt chloride solution for 20 s 

for the process of absorption, and the Co+ ions will be 

chemically adsorbed to the surface of the substrate. In the 

second step, the substrate was again dipped into the DDW for 

the rinsing process and to remove the loosely bounded and 

un-adsorbed ions on the surface of the substrate. In the third 

step, the substrate was again immersed into the sodium 

molybdate for 20 s for a reaction process in which the 

adsorbed ions will react with MoO4
- ions on the substrate 

surface. In the fourth step, the Ni substrate was taken out and 

again rinsed with deionized water to remove the unreacted 

ions and precursor solution. The thickness of the films was 

optimized by controlling and increasing the number of 

deposition cycles, respectively. Furthermore, CoMoO4 

deposited on Ni-foam at room temperature is designated as 

'CM-RT' while the annealed CoMoO4 on Ni-foam, treated at 

300 ºC for 4 hours, is labelled as 'CM300'. Figure 1 represents 

the schematic illustration of the synthesis procedure of 

CoMoO4 on Ni-foam.  

 

 

 
 

Fig. 1. Schematic showing preparation of CoMoO4 on Ni-

foam. 

2.3. Material Characterizations 

 

The phase and purity of both as-prepared and annealed 

CoMoO4 thin films were characterized using X-ray 

diffraction (XRD, Rigaku, Smart Lab) with CuKα radiation 

(λ = 1.54 Å). Field emission scanning electron microscopy 

(FE-SEM, JSM-7800F, JEOL, Japan), coupled with energy 

dispersive X-ray spectroscopy (EDS; Oxford, X-Max), was 

employed to analyze the surface morphology.  

 

 

2.4. Electrochemical measurements 

 

Various electrochemical analysis techniques, such as cyclic 

voltammetry (CV), galvanostatic charge-discharge (GCD), 

and electrochemical impedance spectroscopy (EIS), were 

employed to investigate the electrochemical properties of 

CoMoO4 thin films. These analysis were conducted on both 

as-fabricated samples and those subjected to annealing at 

300 °C for 4 hours. The electrochemical studies of these 

electrodes were performed using a standard three-electrode 

system in an electrolyte solution of 2 M KOH, with an 

Ag/AgCl electrode serving as the reference electrode and a 

platinum wire as the counter electrode. The electrochemical 

analysis equations are mentioned below. 

The specific capacitance of the thin film was extracted 

from the CV and GCD curves by employing the following 

equations.  

 

Specific capacitance from CV:  

 

𝐶𝑠 =
1

𝑚. 𝑣(𝑣2 − 𝑣1)
 ∫ 𝐼𝑣𝑑𝑣

𝑣2

𝑣1

                    (1) 

 

where, I represent the current density (mA cm-2), v is the scan 

rate (mV s-1), and (v2 – v1) is the working potential window 

and the specific capacitance (Cs), areal capacitance (Ca). 

 

Aerial capacitance from CV: 

                                                                                                                                                                                                                                                    

𝐶𝑎 =
1

𝑣(𝑣2 − 𝑣1)
 ∫ 𝐼𝑣𝑑𝑣

𝑣2

𝑣1

                      (2) 

 

Specific capacitance from GCD:  

                                     

𝐶𝑠 =
𝐼 × 𝛥𝑡

𝑚 × 𝛥𝑣
                                  (3) 

 

where I is the current (mA), 𝛥𝑡 is the discharge time (s), m 

is the active mass of thin film (gm), 𝛥𝑣  is the potential 

window (Volt).  

 

Aerial capacitance from GCD:        

                                                        

𝐶𝑎 =
𝐼 × 𝛥𝑡

𝛥𝑣
                                   (4) 
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Also, energy density E (Wh kg-1) and power density P (W kg-

1) were calculated from the GCD curve with the following 

equations 

 

𝐸 =
0.5 × 𝐶 × (𝑣2 − 𝑣1)2

3.6
                       (5) 

 

𝑃 =
𝐸 × 3600

𝛥𝑡
                                 (6) 

 

 

 

3. RESULTS AND DISCUSSION 
 

3.1. Characterization 

 

3.1. Structural analysis 

 

X-ray diffraction (XRD) analysis was carried out to examine 

the phase composition and crystal structure of CM-RT and 

CM300. The XRD pattern of CM300 (Figure 2 (a)) indicates 

a noticeable crystallinity enhancement compared to CM-RT 

(Figure 2 (b)). The CM-RT did not exhibit distinct CoMoO4 

diffraction peaks, likely due to the predominant signal from 

the Ni-foam substrate. However, as the sample annealed at a 

particular annealing temperature of 300 ºC, the intensity of 

the CoMoO4 peaks progressively strengthened, which 

signified improved crystal growth. The diffraction peaks 

detected in CM300 at 19.05º, 23.40º, 26.52º, and 58.42º 

correspond to the (-201), (021), (002) and (024) planes of the 

monoclinic CoMoO4 respectively. These peak positions align 

well with the indexed reference pattern (JCPDS No. 21-0868) 

[26-27]. Thus, it confirms the successful phase formation of 

CoMoO4 onto the Ni-foam substrate at 300 ºC.  

 

 

3.2. Morphological analysis 

 

The surface morphology of CM-RT and CM300 on Ni-foam 

was analyzed using scanning electron microscopy (SEM). 

This gives a crucial insight into the material's structural 

characteristics and potential electrochemical performance. 

Figure 3 shows the low and high-magnification views of CM-

RT and CM300 on Ni-foam. Figures 3 (a) and (b) reveal the 

incomplete or suboptimal growth of the material, while 

Figures 3 (c) and (d) represent the distinct transformation 

towards nanofiber morphology. The transformation of such 

morphological change reveals that the annealing process can 

facilitate the material's alignment and elongation, increasing 

the surface area and structural integrity [28-30]. The 

nanofiber's morphology, characterized by its elongated 

structure and improvement in crystallinity, can significantly 

affect the electrochemical properties utilized for 

supercapacitor application [31].  

 

 

3.3. Elemental analysis 

 

Energy Dispersive X-ray Spectroscopy (EDAX) was 

employed to study the elemental analysis CoMoO4 deposited 

on a Nickel foam. The EDAX spectrum (Figure 4) confirmed 

the existence of Cobalt (Co), Molybdenum (Mo), and 

Oxygen (O), verifying the successful formation of the 

CoMoO4 material. The atomic weight percentages, 

determined by quantitative analysis and presented in Table 1, 

are Co (25.80 %), Mo (21.14 %), and O (53.07 %). The 

observed weight percentages reflect the relative abundance 

of each element in the CoMoO4 structure. 

 

 

Table 1. Elemental composition of CM300 on Ni-foam. 

 

 

Element Atomic weight (%) 

Co 25.80 

Mo 21.14 

O 53.07 

 

 

 
 

Fig. 2. XRD patterns of (a) CM300 and (b) CM-RT on Ni-foam. 
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Fig. 3. SEM images of (a-b) CM-RT and (c-d) CM300 on Ni-foam. 

 

 

 

 
 

Fig. 4. EDAX pattern of CM300 on Ni-foam. 

 

 

3.4. Electrochemical performance of CoMoO4 on Ni-foam 

 

The electrochemical behavior of both as-synthesized and 

annealed CoMoO4 on Ni-foam was evaluated using cyclic 

voltammetry (CV) in a 2 M aqueous KOH electrolyte 

solution, as illustrated in Figure 5. Notably, the aqueous KOH 

was chosen as the optimal electrolyte for CoMoO4 deposited 

on Ni-foam as electrode material in supercapacitor 

applications due to its high ionic conductivity, broad 

electrochemical stability window, and enhanced 

pseudocapacitive behavior.  

Also, it provides a low pH environment, minimizes 

corrosion, enhances safety, and improves overall 

electrochemical performance. The comparative analysis of 

the CM-RT and CM300 at a scan rate of 10 mV s-1 is 

represented in Figure 5 (a). The operating potential window 

for the CoMoO4 on Ni-foam is approximately 0 to 0.6 V (vs 

Ag/AgCl) in a 2 M KOH aqueous electrolyte, which is well-

suited for facilitating the faradaic redox transitions in the 

CoMoO4 electrode material. The CV profiles show that 

samples have distinctive reduction-oxidation peaks 

demonstrating pseudocapacitive behavior controlled by 

faradaic processes [32]. The observed redox pair of peaks is 

due to the charge transfer kinetics mechanism of the Co2+ into 

the Co3+ in the CM300 on Ni-foam [33]. At a low scan rate 

of 10 mV s-1, an anodic peak appears at 0.47 V, corresponding 

to the oxidation process. In contrast, a cathodic peak around 

0.24 V. associated with the reduction process is observed.  
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Fig. 5. (a) CV curves for CM-RT and CM300 at a fixed scan rate of 10 mV s-1; CV curves for (b) CM-RT; (c) CM300 at 

different scan rates ranging from 10 to 100 mV s-1; and (d) Specific capacitance value as a function of scan rate. 

 

 

Further, to investigate the insight, the pseudocapacitive 

behavior of the CoMoO4 sample and CV curves of CM-RT 

and CM300 are recorded at different scan rates ranging from 

10 to 100 mV s-1 (Figure 5 (b) and (c)). With increasing scan 

rates, the CM300 on Ni-foam exhibited redox peak shifts, 

which can be analyzed to determine the degree of 

electrochemical reversibility. At higher scan rates, the anodic 

cathodic peaks shift to more positive and negative potentials, 

respectively, implying that charge transfer kinetics may be 

the rate-limiting step. 

In addition, the overall shape of the CV profiles remains 

unchanged as the scan rate increases, suggesting an 

improvement in mass transport and electron conduction 

inside the material. The areal capacitance and specific 

capacitance of the CoMoO4 on Ni-foam at different scan 

rates were extracted from CV curves using equations (1) and 

(2). Figure 5 (d) shows the graph of the specific capacitance 

value of CM-RT and CM300 as a function of scan rate. The 

CM300 sample exhibited a specific capacitance of 939.22 F 

g-1 at a scan rate of 10 mV s-1. Notably, even at a high scan 

rate of 100 mV s-1, the sample maintained a commendable 

specific capacitance of 235.39 F g-1. Furthermore, Figure 6 

(a) shows the effect of scan rate on the specific capacitance 

and areal capacitance of CM300. Figure 6 (b) demonstrates a 

linear relationship between peak current density and the 

square root of scan rates, indicating enhanced 

electrochemically reversible redox reactions and efficient 

electronic and ionic transport within the CM300 on Ni-foam. 

In addition, galvanostatic charge-discharge (GCD) 

evaluations were further performed in the potential range 

from 0 to 0.6 V (vs Ag/AgCl) at different current densities to 

extract the specific capacitance and areal capacitance of the 

materials. Figure 7 (a) compares the GCD curves CM-RT and 

CM300 at the fixed current density of 5 mA cm-2. The 

observed distinct plateau-like regimes (non-linear profiles) 

suggest the faradaic behavior of the CM-RT and CM300, 

which is in very correlation with CV curve (Figure 5 (b) and 

(c)). Figure 7 (b) shows the GCD profile of the CM-RT at 

current densities ranging from 5 to 25 mA cm-2. Similarly, the 

GCD curves for CM300 densities are shown in Figure 7 (c). 

The CM300 depicts rapid charging/discharging at higher 

current density, whereas, at low current density, it represents 

a better charging/discharging profile. 
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Fig. 6. (a) Effect of scan rate on the specific capacitance and areal capacitance of CM300; (b) Linear relationship of the peak 

current density (anodic and cathodic) against the square root of scan rates. 

 

 

 

 
 

Fig. 7. (a) GCD curves for CM-RT and CM300 on Ni-foam at a fixed current density of 5 mA cm-2; GCD curves for (b) CM-

RT; (c) CM300 on Ni-foam at different current densities ranging from 5 to 25 mA cm-2; and (d) Radar plot depicting the specific 

capacitance values of CM-RT and CM300 as a function of current density. 

 

 

The specific capacitance of CM-RT and CM300 was 

calculated from the discharge time using the equation (3). 

CM300 delivers the specific capacitance as 1126, 1064, 1000, 

902, and 871 F g-1 at a current density of 5, 10, 15, 20, and 

25 mA cm-2, respectively. Figure 7 (d) displays the Radar plot 

depicting the specific capacitance values of CM-RT and 

CM300 as a function of current density. It demonstrates that 

the CM300 on Ni foam can possess an excellent specific 
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capacitance of 1126 F g-1 at a current density of 5 mA cm-2 

compared to the CM-RT.  

The obtained maximum specific capacitance at lower 

current density is due to the controlled mass transfer of the 

electrolytic ions into the internal region of the electrode 

material 

 

 
 

Fig. 8. Effect of different current densities on the specific 

capacitance and areal capacitance of CM300. 

 

 

Furthermore, Figure 8 shows the effect of current densities 

on the specific capacitance and areal capacitance of CM300 

calculated from GCD curves using equations (3) and (4). The 

specific capacitance of CM300 was compared to the 

capacitance values of reported materials (Figure 9). 

The energy density and power density of the CM300 are 

calculated using the equations (5) and (6). The computed 

power densities of CM300 were 340.9, 681.8, 1022, 1363, 

and 1704 W kg-1, at energy densities of 56.34, 53.21, 50, 

45.07, and 43.56 W h kg-1. The CoMoO4 (CM300) on the Ni-

foam electrode demonstrates a peak power density of 340 W 

kg-1 and an energy density of 56.34 W h kg-1 at 5 mA cm-2. 

The comparative study of the electrochemical properties of 

the CM300 with the other reported electrode materials is 

given in Table 2.  

The electrochemical impedance spectroscopy (EIS) was 

employed to analyze the ion transport behavior and charge 

storage dynamics of the CoMoO4 on Ni-foam electrode in a 

2 M aqueous KOH electrolyte solution. The EIS 

measurements were performed across a wide frequency 

range, from 1000 KHz to 1 Hz, using an AC potential of 

about 5 mV. This characterization technique provides more 

critical insights into the electrode's capacitive and resistive 

features, which can play a key role in performing its 

electrochemical behavior. The Nyquist plot, depicted in 

Figure 10, features a semicircle in the high-frequency region 

and a linear segment at lower frequencies. 

A small semicircle at high frequencies can signify a 

charge transfer resistance (Rct), while the linear part in the 

low-frequency region reflects ion diffusion behavior within 

the electrode material. Also, the equivalent series resistance 

(Rs), which represents the total resistance of the electrolyte, 

intrinsic resistance of the electrode material, the current 

collector, and the electrode/current collector interface, was 

determined as 1.39 Ω. 

The low Rs value signifies efficient charge transport and 

minimal ohmic losses, which are essential for high-

performance energy storage applications. The Rct derived 

from the obtained semicircle diameter in the high-frequency 

region was 1.62 Ω. This relatively low value of Rct 

demonstrates an efficient charge transfer process between the 

CM300 material and electrolyte, improving the 

electrochemical reaction kinetics. The electron and ion 

transport enhancement at the electrode material-electrolyte 

interface facilitates a rapid redox reaction, a key mechanism 

in pseudocapacitive charge storage. 

 

 
 

Fig. 9. Comparative study of prepared electrode material (CM300) with the other electrode materials. 
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Table 2. Comparative study of specific capacitance of prepared electrode material (CM300) with the other reported electrode 

materials. 

 

Sr. No. Material Electrolyte Specific Capacitance (Fg-

1) 

Ref. No. 

1 MnMoO4@MWCNT 1 M KOH 1017 at 1 A g-1 32 

2 CoMoO4 NR 1 M KOH 89.5 at 1 mA cm-2 34 

3 NiMoO4 1 M KOH 740 at 1 A g-1 35 

4 NiMoO4/carbon 1 M KOH 805 at 1 A g-1 36 

5 MnMoO4 /CoMoO4 2M NaOH 187 at 1 A g-1 37 

6 NiMoO4/CoMoO4 1 M KOH 1445 at 1 A g-1 38 

7 CoMoO4@CFC 3 M KOH 1210 at 2.5 A g-1 39 

8 CuMoO4 NPs 1 M KOH 127 at 1 mA cm-2 40 

9 CoMoO4 NPs 1 M KOH 1 F cm-2 41 

10 CoMoO4 on Ni foam 2 M KOH 1126 at 5 mA cm-2 Present work 

 

 

 
 

Fig. 10. Nyquist plot of CM300 on Ni-foam. 

 

 

 

4. CONCLUSION 

 
In this work, CoMoO4 was successfully deposited on Ni-

foam electrodes through the SILAR method. The resulting 

binder-free nanofiber structured material was used as an 

electrode for supercapacitor applications. Structural analysis 

confirmed the crystalline nature of the deposited CoMoO4 

with the monoclinic phase. SEM imaging revealed elongated, 

porous nanofibers morphology, facilitating efficient ion 

diffusion and charge storage. Electrochemical studies, 

including cyclic voltammetry and galvanostatic charge-

discharge measurements, demonstrated excellent capacitive 

performance, with the CoMoO4 annealed at 300ºC for 4 

hours (CM300) exhibiting a high specific capacitance of 

1126 F g⁻¹ at a current density of 5 mA cm-2. Additionally, 

the CM300 electrode delivered a remarkable power density 

of 340.9 W kg⁻¹ and an energy density of 56.34 Wh kg⁻¹, 

indicating its potential for high-performance energy storage 

applications. The enhanced electrochemical properties can be 

attributed to the crystalline nature of CoMoO4, which 

improves active site accessibility and charge storage 

capabilities. The binder-free nature of the CoMoO4 on Ni-

foam electrodes enhances its practical applicability in 

supercapacitors by eliminating the need for additional 

binders or conductive additives, which often compromise 

electrochemical efficiency. These findings highlight the 

potential of the SILAR technique deposited CoMoO4 on Ni-

foam electrodes as promising candidates for next-generation 

supercapacitors. This study lays the groundwork for 

developing efficient, scalable, and sustainable energy storage 

solutions 
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